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Ischemi c stroke survivors are at high risk for recurrent stroke. Thirteen percent of men and 22% of women ages 40 -69 sustain an additional stroke within 5 yrs of the first one, and these rates increase after the age of 70. 1 Because many risk factors for stroke are modifiable (e.g., management of hypertension, smoking cessation), patient education is important to prevent recurrence. Additionally, severity of recurrent strokes can be reduced by prompt medical attention, which requires that patients know the warning signs of stroke and the correct action to take if these warning signs occur (call 911 or go to an emergency room immediately). 2 Previous studies have demonstrated that individuals in the general population, including individuals who have sustained stroke, have low levels of knowledge in these areas. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] Consistent with these findings, the Commission on Accreditation of Rehabilitation Facilities requires that accredited stroke specialty programs provide inpatient clinical education programs that focus on recurrence prevention. 13 To ensure that these programs are in fact improving knowledge of risk factors, warning signs, and emergency response to signs of stroke, it seems imperative that the effectiveness of such programs be examined. Although a previous study has shown that interactive educational sessions provided during inpatient rehabilitation is efficacious at improving stroke-related health knowledge, 14 that study was conducted almost 20 yrs ago. It is unknown whether these results can be duplicated in the current clinical environment of stroke rehabilitation. Accordingly, we sought to determine whether an inpatient rehabilitation clinical education program, consisting of didactic training, was effective in improving relevant knowledge.
METHODS
The present study was a single-group, pretestposttest design conducted as part of a clinical qualityassurance project; it was conducted in accordance with the ethical standards of the institutional review board.
Patients consecutively admitted to an inpatient rehabilitation hospital with diagnosis of ischemic stroke (within the prior 30 days) were recruited between October 2003 and March 2005. Participants who consented and who demonstrated an absence of severe aphasia or cognitive impairment (i.e., able to answer questions reliably) were interviewed by a trained research associate with health interview and education expertise who developed and validated the interview. Interviews were conducted in the hospital on admission to the study and by telephone 12 wks later. The timing for the follow-up interviews was selected to represent an optimal time span to assess knowledge retention without risk of loss to follow-up.
Participants were asked about three key domains of stroke-related health knowledge in each interview. First, they were asked to name as many risk factors for stroke as they could; second, they were asked to name as many warning signs for stroke as they could; third, they were asked what they would do first if they thought they or someone else was having a stroke. The wording of the questions was based on a module in the Behavioral Risk Factor Survey used by Reeves et al. 9 Participants were prompted to give complete answers. Information provided by the American Heart Association 15 was used to determine whether answers were correct.
The inpatient stroke education program was designed to address the main objectives of stroke rehabilitation education, as outlined in Denby et al. 16 It consisted of three weekly 1-hr education sessions: "What happened to me?"; "Life in rehabilitation"; and "Life after rehabilitation." In the "What happened to me?" class, stroke risk factors and warning signs were taught by case managers and nursing staff. "Life in rehabilitation" was taught by physical therapists and addressed the purpose of therapy sessions. "Life after rehabilitation" was taught by occupational therapists and addressed home modifications and safety issues after stroke. Handouts were provided at each educational session, and verbal discussion was strongly encouraged. Programs similar to this one and administered in inpatient rehabilitation have been shown to be efficacious for improving knowledge. 14 The numbers of correct responses to each of the three domains provided during the baseline and follow-up interviews were examined with descriptive statistics. Pretest and posttest comparisons of risk factors and warning signs were examined using the Marginal Homogeneity test, and pretest and posttest comparisons of emergency actions named were examined using the McNemar test (SPSS for Windows, version 14.0, 2005).
RESULTS
We approached 323 patients admitted to the inpatient rehabilitation hospital; 130 patients consented and met inclusion criteria. Because this study was designed to examine the effectiveness of the clinical education program, only those participants who were discharged home, who participated in at least one education session in the hospital, and who completed both the baseline and follow-up interviews were included in this analysis (n ϭ 34). There were many reasons for the large attrition rate in our study. Several patients completed the baseline interview but did not attend any education classes (n ϭ 67). Reasons for missed classes included medical illness, scheduling conflicts, short length of stay, and refusals. Other reasons for attrition were admission to inpatient facility (i.e., acute care hospital, skilled nursing facility) or deceased at follow-up (n ϭ 13), refusal to participate in a follow-up interview (n ϭ 3), and loss to follow-up (n ϭ 13). When comparing subjects who completed the study with those who only participated in the baseline interview (n ϭ 96), there were no differences between groups in terms of demographic statistics, stroke location, or baseline stroke knowledge. However, participants who did not complete the study had a significantly shorter rehabilitation length of stay (Table 1) .
Thirty-four participants were interviewed before and after the stroke education program. The mean age of the sample was 70.3 (SD 12.8); 59% were male, 71% were Caucasian (29% African American), and 56% were married. Mean education was 12.4 yrs (SD 2.5). The mean length of stay in rehabilitation was 21.1 days (SD 8.7). Stroke location, determined by chart review, was 10 cortical, 15 subcortical, 2 cortical/subcortical, 4 brainstem, and 3 unknown.
Of note, only 9/34 participants (25%) attended all three sessions of the stroke education program; however, 28/34 (82%) participants attended session 1, which addressed the knowledge examined in this analysis. The number of sessions attended, or attendance at part 1 of the program, was not significantly associated with any knowledge items at baseline or at 12-wk follow-up (data not shown). Figure 1 shows baseline and 12-wk follow-up results for the 34 participants in terms of knowledge of risk factors and warning signs. Improve-ments in knowledge from baseline to follow-up were small and nonsignificant. At baseline, 17/34 (50%) of participants were unable to identify any risk factors for stroke, whereas at follow-up, 10/34 (29%) were unable to identify any risk factors (exact P ϭ 0.13 for pre-post comparison). Of the 24 who could identify a risk factor at follow-up, 12 (35%) identified only one, 7 (21%) identified two, and 5 (15%) identified three risk factors. Similarly, 17/34 (50%) of participants were unable to identify a single warning sign for stroke at baseline, and 11/34 (32%) of participants were unable to identify a single warning sign for stroke at follow-up (exact P ϭ 0.42) ( Fig. 2 ). Of the 23 who could identify a warning sign at follow-up, 18 (53%) identified only one, 2 (6%) identified two, and 3 (9%) identified three or more risk factors. In terms of knowledge of correct action to take in cases of suspected stroke, 21/34 (62%) of participants reported a correct action (i.e., call 911 or go to an emergency room) vs. an incorrect action (e.g., rest, call primary care doctor) at baseline. At follow-up, 24/34 (71%) reported a correct action-a nonsignificant improvement (exact P ϭ 0.58) (Fig. 3 ).
DISCUSSION
Our study found that participation in this inpatient rehabilitation clinical education program was not effective for improving stroke-related health knowledge of ischemic stroke survivors. Small and nonsignificant improvements in stroke knowledge, in terms of risk factors (including mod-ifiable risk factors such as hypertension or smoking), warning signs, and appropriate action to take in case of suspected stroke, were noted 12 wks after participation in the clinical stroke education program. Substantial proportions of participants, approximately one third of the sample, continued to have deficits in these fairly basic knowledge items. Given the high risk of stroke recurrence, these deficits are concerning. Stroke survivors, who are at high risk for recurrence, are arguably the group who should be the most informed about prevention of recurrent stroke (by recognizing and managing modifiable risk factors) and reduction of stroke severity (by early recognition of warning signs and prompt emergency action, to provide maximal benefit from thrombolytic therapies or other stroke care).
There are several possible explanations for our findings. First, even participants who completed the study did not receive the full education program, because of illness, scheduling conflicts, short length of inpatient stay, or refusals. Because of the paucity of studies examining inpatient clinical education programs, it is difficult to say whether these rates and reasons for attrition generalize to other programs. However, the findings from the present study do suggest some potentially important barriers to the validity of inpatient clinical education programs, and these barriers merit consideration in clinical practice. Second, educational material was not repeated or reinforced, and this may have led to inefficient learning. Third, stroke education was not individualized; that is, it did not address each patient's specific needs (e.g., hypertension or diabetes management). Fourth, the program did not take participants' neurological deficits into account: those with cognitive impairments that may affect learning or understanding of didactics received the same type of education as those without any impairment.
Study findings should be interpreted with caution because of several design limitations. Data were collected as part of a clinical quality-assurance project to assess the validity of a standard clinical stroke education program, and, therefore, few a priori controls were placed in the study design. As a result, the data represent a small sample, which was even further reduced by the significant attrition of participants from baseline to the follow-up interview. Even among study completers, attendance at all stroke education sessions was poor. With these limitations, it is difficult to detect small improvements in knowledge (though such small improvements, such as knowing one warning sign instead of none, might not represent the target outcomes of clinical education programs).
Notwithstanding these limitations, the study findings have implications for clinical didactics- based stroke education programs conducted during inpatient rehabilitation. 17 Given the complexity of factors that reduce available time for clinical inpatient rehabilitation education programs, it is not unreasonable to suggest that new approaches to stroke education may be needed. First, clinical education programs may benefit from enhanced access to and usability of educational information after inpatient rehabilitation. Several studies have examined the effectiveness of providing information to stroke patients and their caregivers, in the form of booklets, to improve stroke knowledge, with some success, 18 -21 and another study found efficacy of group classes extending from the inpatient stay into 6 wks of outpatient therapy. 22 More recently, it has been suggested that computerbased products could provide a better mechanism for education during rehabilitation as well as after discharge. 23 Second, clinical education programs should incorporate immediate assessment of knowledge acquisition and retention (e.g., via postsession testing), coupled with reinforcement of information as needed. This may be accomplished through a variety of written or interactive platforms. This may also be accomplished by combining didactic clinical education with self-management skill training in the context of rehabilitation therapy sessions to facilitate application of stroke knowledge in personal care management activities. Third, clinical education programs should have an inherent flexibility to meet the specific educational needs of individual patients, accounting for differences in educational levels and stroke-related deficits. However, even with these modifications, such educational programs would need to be tested to determine whether they improved educational outcomes (e.g., retention of stroke-related health knowledge) among stroke patients, as well as their caregivers.
In summary, there is limited evidence that clinical inpatient stroke education programs are effective at improving stroke-related knowledge, 24 but inpatient rehabilitation facilities continue to provide these programs. As discussed, there may be many potential barriers to the effectiveness of these clinical stroke education programs, and, therefore, modifications to existing educational practices may be needed.
